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A'IGMGTOGGFAACIZTFTATFTCCCITCTFTITCICTTFA&?'RU

I met lys tp val Ui phe ile ser leu leu phe leu phe ser ser
-20 -15 : -10
(ITTAT.TCIZACI}OII'GIGTITCUFCDAGATCEACACMGAGFG/\G

113 ala tyr ser arg gly val phe arg arg asp ala his lys ser gl

-5 !

GIT GCT CAT QGG TIT AAA GAT TIG GGA GAA GAA AAT TIC AAA GOC
A- val ala his arg phe lys asp leu gly ghu .glu asn phe lys ala
TTG

GIG TIG ATT GOC TIT OCT CAG TAT CIT CAG CAC TGT CQCA TIT
46  leu val leu e ala phe ala gln twr leu gln  gln cys pro phe

GAA GAT CAT GIA AAA TTA GIG AAT GAA GTA ACT GAA TIT GCA AAA
G glu asp his val lys leu val asn glu val thr glu phe ala lys

ACA TGT GIT GIT GAT GAA TCA GCT GAA AAT TGT GAC AAA TCA CTT
76 far cys val ala asp glu ser ala glu asn cys asp lys ser leu

CAT ACC CIT TIT OGA GAC AAA TTA TGC ACA GIT GCA ACT CIT CGT
Sk his thr leu phe gly asp lys lJeu cys thr val ala thr leu arg

GAA ACC TAT GGT GAA ATG GCT GAC TGC 1GIN GCA AAA CAA GAA QCT
16 plu UGu Yr gly glu mel dd asp cys cys ala  lys  gn glu po

GAG AGA AAT GAA TOC TIT TIG CAA CAC AAA GAT GAC AAC (TA AAC
12 glu arg ‘asn glu cys phe leu gln  his lys asp asp asn pro asn

CIC A2 GGA TIG GIG AGA OCA GAG GIT GAT GIG ATG TOC ACT GCT
3@ leu pro arg leu  val arg pro gu  val asp -val  met cys U ala

TIT CAT GAC AAT GAA GAG ACA TIT TIG AAA AAA TAC TIA TAT GAA
15 phe his asp asn glu gu thr phe leu lys lys tyr  leu tyr gl

- ATT QOC AGA AGA CAT CCT TAC TTT TAT Q0 QXS GAA CIC AT TIC
6 ile aa arg arg his pro b1 ple Hr  ala pro glu jeu  leu phe
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1 . —REREAMFEEEGHELEE fﬁ?ﬂﬁfﬁéﬁjﬂﬂéﬂﬂ)’@ﬂéﬁ
%ufﬂ&ﬂ:ﬁ?i HASEEF S EaE TS E:
. ANLEBZER cDNA H#kE:
(DAREFF4IA S RNA g
R H8 Trizol RNA fIRRAH EHFHE, AP E AT
"5 RNA; |
(2)pre-HSA cDNA 4 i fll PCR {K4py3it |
RIESHRR HSA EFH S 3% 55, &it314:
5|4 1: 5CGGAATTCTTATAAGCCTAAGGCAGC 3’
5/142: 5’CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3
BB AFFE4ME RNA B8R, REZSBRANLFTEES

- pre-HSA cDNA ,

QM ERE 5% BamHl {55 ATG ZEEAT —E
Kozak [#%l S’CCACC3’, 3’4 BiEsERILRIEFEN 4 — EcoRla i
f= W ' '

. HSA fECHEELLREBEEE ( Pichia pastoris ) CPB@%%L_

(NEEFREF R pPKQ-HSA gItlgzE:

¥ PUCI19-HSA TE[&# k% pre-HSA £ H h 2Bl BamH1 # EcoRl
WEEVIT, 1 %IRAEWERkDE, FHABR/EBEY. 1§ 2Kb &
pre-HSA EF B W/ R 5 B[R B V) 69 PPIC3.5K FRABIKIEE, 5
4 E.coli TGl BZEHM, RAEFEFERRIGEMALSEE. 2
o B A v 1 4% UL DNA | B985 8. DNA B BamH1 #1 EcoRl 3R Y]
% e i E 4 R pPKQ-HSA .

()33 BUhL pPICO-HSA 1 pPICOK-HSA Hthiz

wit514: :

5143 :

5" CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3°
5% 3 fa5|4% 1 JA PUCI9-HSA | PCR b“i“’ HSA cDNA FER, &
/3% PCR F=¥))5, FA Xhol#l EcoRIEEY) B UK. T SHAMREY
A pPICY FRALEHE, $14L Ecoli TGl BESHM. BRHEEEHFEE
IRIGIEFHMESERE. REAB MRS % FE DNA . Fi18 5kl DNA A

XholF EcoR1FX B V) #25 % %€ T 48 ki pPIC9-HSA ,

B 4 12 Xhol#l EcoRINEEVIMS L EMEL TR, HI&=4
FEER DNA , R A S’AOXI1 primer #1 3' AOXI primer (Invitrogen ) ,
Ml EL B HSA cDNA Wisik/F7l. ERA=1NE T ERMN L
FE. ZMIFFKUERY pPIC9-HSA Bk BamHIF EcoRIEEY) 3 Bl &
HSA #E KB, S+EFEEEYIH pPICO-HSA ki BamHIF1 EcoR1f
MHENKE HSA BEE A, SAMIEEFYIN pPICOk Fikrkil, %
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B R EH R FURL DNA , BT84 DNA Fl XholF0 EcoRI3XEY] k%
S ELH TR pPICIk-HSA |

(3)E B FH pPKQ-HSA #5457k B 4B GS115(his4Mut *)

HHIRAEERA B pPKQ-HSA 71 pPICOk-HSA B Salls}
BgllIEB YR M4k, [RIATI§ 2 pPIC3.Sk #1 pPICOK JALA R A 44k
AL, By S50t BIMOHE M F sk S, %8 Invitrogen, Pichia
Expression Kit Instruction Manual (Version E)7 8 %4k GS115 41
M, BRI EARFRE G418 19 YPD F4R, KEAR[E G418 BUHERYBE
MR, & MD FARKIE hist+RE K8 GS11S/HSA Ff e
S1B119 .

(4)E*ﬂj€]§% pichia pastoris GS115/HSA S1B119 BRYE SR 3k

PR i ) GS115/HSA EHLNNEIEFR 3ml YPD X%, 30 C
300rpm HEFFA R, BLL 0.2% ~ 0.5%3EFh B 5 S0ml BMGY,30 C.
'300rpm $55F E ODgoo 4~7 . BLWUEEH A ETF 15ml & FREAY BMMY
BRI, B 20-30 CRIKBESIEFR, 5 24hr P EF 0.5mlL |
BTHEL# 24CHL, EFEMAPMSFE ImM, - 20 CHR;

. 3K HSA 94> BE ik

(P = eF4EfE

¥ 2L REE S R BSR4 ING FIE B4 F8 10KDa-50KDa
BIP LT R R Z1KTF SOKDa MIZ R R4S % 021 K43,
HSA KHEH 95 %

(DB BRI R B SO CIRIRIG, MA 3 %IEHEsE] 732 %58
BMAIEALHE 10 34 EB0BE, BEAKER;

(3)pharose EiKiEHE

HR4E R B TR B T B IR 4B M P AN 18 R (NHL), S04 B 20 % 33553
(NHs):SO, *F-#j89 Phenyl-Sepharose £, 45 A F4RIEER B IS
W OD250<0.01 J5 24 B 7K e fis WE R KBEALRY HSA EH, l&ijﬂ
95%;

(AZEFEHER 2L

®F; HSA sz&mm%— Sepharose ﬁ%lJ% B 1 B #&‘ﬁkﬁ?
Lz HSA 474K - Sepharose B 2 HSA . #ithik AT HSA X B,
ERHNEX[RERE, EWITIEFIR 1993,9(1)69-73177 ¥:44 T HSA
AEBFENIMME, SR EL ST Sepharose; 4

QHKEHT BRI MK ZER S E T o HSA BB M
H R, KERRBMAESOWER HSA, ERE> 98 %;

(S)iBiuERiLE

BFERHNZTREEQBREBEN T8 10KDa RS 45 B 5
AHPREL. ATELE > 99%# HSA , [Ek3:> 98 %

)
“
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E A R S :

L T 7 AR B e A S AL

FEPHRERITEHAY, LEFRSEREAMBEIEANE
Hri s B4 ( Pichia pastoris ) B HIRKIMIE . RixFE AL,

AILF B %Y ( Human'Serum Albumin , HSA ) BRIl PHE
BERHEEERSZ— HABASMESEON 60 %, BHFYEIFM
WsAEMEYILEPSHREE (AEEHE. |EK. REE.
EREFRGY) SHEHTCREEENGE. WKRKETFPRTF
RGN fEER AR, BITOMERHAKRE. KB, KipFiktim,
N REigIR A RIEYiEE S, REEMIEKRSGY. Bl T ALRESRR,
NEZEFEETANEERAD S HARNIFE, X HSA 2589l &
M TEENER, o EEEEEERE & HSA AN
HSA, FEIEEiEm. FFRBENERBRAXMEBNIIRTME.

ANFERLE, BRRLiFEAFIERBEIERETEFA HSA,
HSA EFECHSIAGE. BE. KEHE. MY ESDHETRE.
( Goodey,A.R., TIBTECH 1993,8(11):430-433 ) K/pfTEizkis HSA
MBNEMEEMN T %, BRST HSA SARE MR, BIE&EIMT
BIRESTR, REEEIAEYIENEDS, FAHMMERESEER
PIER L, ERAIREIE. HSAGHARSMIVESTNREE
1 %S ER, HRAEE, BXRBEYRE, HLAL ( Linulus
Amoebocyte Lysate ) B A& . EXEE N PRI HSA HEEE
H{m e K fgEr ( Pichia pastoris ) B3R hANEsh S W, ANER
HF KBk ek R A itk [Prevatt, W.D. et al. ,1994 US Pat.5330901
Ohmura, T. etal, 1995, US Pat. 5440018 Ohda,T.et.al.,1997 US
Pat.5612197 Sreekrishna ,K.et.al. 1998,US Pat.5707828]4 F HSA o4
RERK, GEERRS, ERKAENEHMERAERRE.
B, S Tk TR bR ‘

KB EWEFER EERRE, EAMWENEHEERE
B E AT S K RIS A HSA | ERTRLME RS
i L R1g = )i HSA |

<& BA BT A A4 s BOR R

DNA & RGENE. Klenow H B % RESFETH (£ By YIEE
3% GIBCOBRL /MF]=&. pPICO. Pichiapastoris GS115(his4 Mut")
3 Invitrogen 4% 3)7=&L, DNA F 7§l 2 K79 & 70 Trizol RNA fli#2iK
A& W Promega 2Y8), YNB ( W/O amino acid ) W& DIFCO 43
. .

AEHIRMT —EREIAMGERESEN BB EHE
SMARRITE . RIAFE XL iE, L BRET I
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EF@)\EM%EEEI cDNA #y3R1%:
. AFFB4EE RNA fiHiR

HBE Trizol RNA Hi2XF SHFH %, M*E)\BIBHHBECF?EH
£ 8 RNA ;

2 . pre-HSA cDNA & R f1 PCR {X4hy 1%

RIBCHIRA HSA A 5’ 3555, is519:

2l 1: 5 CGGAATTCTTATAAGCCTAAGGCAGC 3’

B#2: S’CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3°
DA AN AT B 4B BE.E RNA AR, 12 DNA LA S #FSN
Fik, Ed5Y 1 M5 2 REXRERAMBFEERD pre-HSA
cDNA . . -

3. PCR 41 pre-HSA cDNA B/F 5] &4F

i’ﬁ.ﬂ.ﬁ klenow ¥ & EEHEZE (8 FH /7 i, ¥ B LAY PCR =4 klenow
R BRGEHT. B/RA5 B, 3-8 PCR =) ‘ﬁ Smal
MUJE’J PUC19 #EFimiEiR, PR EEYFL E.coli TGI
M, BRAEFHFERRGEMERE. %%ﬁi&ﬁ??ﬁf‘*ﬁﬂ%)ﬁﬁ
DNA , F718 51kl DNA B BamHI 1 EcoRl WEEVI#E K 2 B EHA K
$7 PUCI19-HSA . SR/S{HH PUCI9 & L3|4-W40 f1 W1 , #MixE
pre-HSA Fian/F3l. BiR1ECHIERFINEIT 5| MRERKESF
5|, BEHEI—1NFNS KR HSA HEEER - REE. FIIHER
SHEBRAENE, BEREBFS5XKMR HSA T2 —5. pre-HSA #%
BEEAFTILE ] (pre-HSA B EEBFH).

4. iR E S E&— BamHl {5, BamHl {55 ATG 2
(8] 4 — Kozak [£%) 5’-CCACC-3’, RE 2 ( 9% pre-HSA cDNA 5’
4% Kozak %) . ¥mEBEXLEFERTFE— EcoRl s, BRE3
(#3%& pre-HSA cDNA 3’35773 ) . _

. HSA B ER{EE R BEEY ( Pichia pastoris ) FHIFEIE
. EHFREFAL pPKQ-HSA AIH3E:

4@ PUC19 HSA TRE#k ik pre-HSA ZH B B H BamHI 1 EcoRI
WEEHIT, 1 %IRASPERIkSE, HBE/AHRIE. 1§49 2Kb
pre-HSA ZRalx /., 5 MAARBEYIAT pPIC3. 5K RiABKRERE,
AL E.coli TGl BRSHME, BAEFTFERRIGEMMYERE. R
FI B 2L #% 15 ) 25 Bk DNA | B ki DNA A BamH1 1 EcoRl 3 Ef
w%iﬁ'ﬁéﬂﬁ*ﬁ pPKQ-HSA . '

. FRIEJGEHL pPIC9-HSA #1 pPIC9k-HSA f9¥5E

uﬁﬂ%3

5 CGCTCGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3’
FS|% 3 #05|4 1 JA PUC19-HSA | PCR ¥} HSA cDNA A Bz, &

2
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a5k PCR =4¥)5, A Xhol#l EcoRIEEYIEIMK. B-5 R HREEEY)
§ pPICO iR, ¥k Ecoli TGl BRESHM. HRHEFEEER
ARGEIEPHPE RRE. R AW RIS & Bb DNA . FriS BTkl DNA B
XholF EcoRIIXEEYIFIS % E EH Bkl pPIC9-HSA ,
B 4 1~2 XholHl EcoRUREBYI¥IA £ RN EHTRE, HEmL
E ik DNA , R 5°AOXI primer #1 3°’AOX1 primer (Invitrogen ) ,
WEEHF R HSA cDNA FisFo. ERAE=ZNS T2 EHRNRIE
¥E. ZWFH%ERY pPICO-HSA BRI BamHIF EcoRIBY) 3 B &
HSA HEFRE, 5HAREYN pPICOK FThi&E#E, ¥4k E.coli TG]
SN, RAEFFERRIFEMAERE. RABHEBERHZ
)ﬁﬂ DNA , Fri§ . DNA B Xholfll EcoRINEEYI EE B ELH KL
pPICOk-HSA .
3. E4 R pPKQ-HSA $54b Ee rBE AF 4R GSI lS(his4Mut *)
Be B 18 35 A 3 ik pPKQ-HSA 1 pPIC9k-HSA 4351 By pPIC3.5K
#1 pPICOK #iTH M, WS G4 L EE, AZEEEIIBEK, 0
DER—BESHARTPBESEIMEREN, NRERSEESNFELER.
Rl — AL M P S ERE N RS A YT G418 RIFTIEREL
ﬁu., EET LLET GA18 Hitkift B AR EEE ISR EH MM, IR
BEEENEAEK. BHEMNEHARERA pPKQ-HSA M
pPIC9k—HSA B Sallsk Bglifgy)&kteib. REHE=EE pPIC3.5k A
pPIC9k RHiFARES VI EL, BY/E MR EIVOFER T REKT.
$z 88 Invitrogen, Pichia Expression Kit Instruction Manual (Version E)A
EE L GS11S A, B A FEWE G418 B9 YPD 4Rk, KGR
[ G418 FLtERI FATE L RE , & MD F-iR B 3iF his+R BV K% GS115/HSA
TR HERE SIB119.,
4. BHRME Pichia pastoris GS115/HSA-S1B119 Jﬁiﬁﬂﬂﬂﬂﬁfk
1 ime HBY GS115/HSA EHMMMEF 3ml YPD iE, 30 C
300rpm 3B 55535, BLL 0.2% ~ 0.5%3EFp & #F 50ml BMGY,30 C,
300rpm 3% 3% 2 ODego 4~7 . B LWEE AR T 15ml & B B BMMY
R, B 20-30 CEEESIES, & 2hr INPEEE 0.5ml/L . E
BTEUEE, 42 4 CEils, EIEMAPMSF Z ImM, - 20 'C#RTFE. 20ml
FiEWZ 10 % SDS-PAGE B3k, EoimERE, SREFSTE
67KDa ER A AR 4. t0E 4. ( SDS-PAGE 434 HSA BIFR3K) .
(I:24hr B EEHE, [1:48hr % B, IILLMW ZE (454 ) Westen-blot 4%
HEBAEHT HSA HLIRM G IENE. KHTEIKIE LiF i HSA &
B, e s, (KETERIKINE HSA 2 8) (1 #r4 HSA<500ug/ml, I1:
¥R e HSA300ug/ml , III: #x#E HSA100ug/ml,IV: 3% HSASOug/ml ,
V-VIL:48hr K EEH ). HSA 4 ibheRniEl 6 (REE B S HSA 2

3
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BI%K). 9 2 RRERT HSA §BAY 4omgL . @it
BMMY FiESMEERERE, KAMEEKENSIN, HSA 4wE
JUFETERE M (B 7. R EX HSA S 0%M). XBLT 85
ABETSEXESTRESERE.
=. FiEHSA pu s sy

HSA MIDBAENEAKEIRIE, BEAZRBED[ US. Pat.
5440018, US Pat. 5369020]. 1% N E 40 B 4 L 75 B2 3 4 B =
BRFHERTREES, FEH-BEENAE. AxHIER
RAERETBEER, FHETERESEMT EREXREUS R
BREMEEEHSA,

HSA 43 B 440 if 12

1. T4

L E B RBRMR ZYI0/5 . A E 4 F & 10KDa-50KDa
RIFP ST HEREER AT SOKDa RIZLEH B IRGEE] 020 M.
HSA W3 > 95 % .

2. B

AR B 50 CRIBJS, A 3 %IEHRE 732 £ R ke
TR 10 FEEELBE, BHeKRER:

3. BkESE

A8 R BB AR B R 48 VR P A B4R (NH,),S0, EEE 20 % &
WE, iR 20 % (NH,),SO, F##) Phenyl-Sepharose &, _t#/5 A
PR R EIR . OD,s0<0.01 , FECAIKBERL. WAE K B iy
HSA BB, WE > 95%;

4. FHETBELED

(1)Jc HSA R LI E - Sepharose B9 %F: M 1 . Frieuk gy
BB IR HSA $i4K - Sepharose LAl 3= HSA . i #3455 HSA
KRB, BEXUNEXRESE, £PTRFIR 1993,9(1)69-73]4 1
170 HSA KB 19 B L 1 7518 13 B 2 45 -5 T Sepharose |;

)18 BUKZET AL B K BER 88 13 “ T HSA R BRI A3
E R, BEHEREMESEEIN HSA, BIWE> 98 %

5. HEUERLEL

WERMETRMLERBZE BN FE 10KDa 5S¢ o iRk i
RIFPRER. TTRLEE > 99%M9 HSA , EIE > 98 % ; :

6. AT Fi2

AREL S 89 HSA IR A =¥ i T 215 5 HSA #5.

AR5 H HSA £ 10 % SDS - PAGE #:5ceE 3k, 48
REEAMINERN, QEHT 9 %, HARITIASEGE, NLES. -
( SDS-PAGE 73 #frfi4L iy HSA ) .

4



ERXPN S —EBEWNERET AT LR ENE®K
GS115/HSA-SIB119 , ZHEMERAE L REEEF Pichia pastoris,
BEF 19985 8 5 BT *@ﬁ%%@#ﬁaﬁéﬁ%ﬁé@ﬁm%
gl RIS COMCC No 0349 .

e 1 pre-HSA cDNA BYZKTS

B 2 SEANEAT4EAE, #5288 Trizol RNA HHIRIAFISHFE S ZE, N
ANIEATHI B P HIIR S RNA . RIBEFIRR HSA ZH 5S°Fn 3551,
&%it+51% ( Primer ) 40°F:
B{#) 1: 5 CGCCAATTCTTATAAGCCTAAGGCAGC 3’
514 2: 5> CGGGATCCACCATGAAGTGGGTAACCTTTATTTCC 3’
AR R NEATEEAR S RNA JOfE4R, PCR RERESBANBFEHES
pre—HSA cDNA ., PCR RIV{EZZBESCHK ( Scharf S. J., In PCR
protocol: A Guide to Method and'Application, 2nd ed. New York,
Academic Press, USA 1990 ) i#4T. R &ZHEHR:

94 °C A 45 %P,

55°CiR:K 1 4384,

72 °C ZE{# 1 43 30 &b,
3t 40 NPEEF, BT 72°C AR 10 438, PCR =142 1 % BAEHEER Ik
VIEHIES, B/ AGHEREW. 1§ 5%WA Baakl , 3 %4gA EcoRl B
PCR 4. '

# I klenow % BB IE, J%IEILBIB’J PCR =4) A klenow
AFBREEEAF. B/&O5ENEAE=Y. EH-FEIPCR =¥ 5 Spal
B IR PUCLY Bk Fimi&E i, SERREERINT:

PUCL1YS ( Smal¥Y]) lul

S x FEIER P 3ul
T4 DNA EIZEE (1u/ul) 1. Sul
Smal(lu/ul) 0. Sul
PCR #Fr=4 - 5ul
H:0 4ul

LA EREY 21 CiElk S /hat. PRSP £ coli T61 BAE
SR, REEFTFERERIFEMERE. KABEBER &
DNA . F48JEHL DNA F] BamHl F EcoRl SNESYI¥ 4 b B4 Rk
PUCI9-HSA .

S fE) 2 FIA B kL pPKQ-HSA AIHE3E
1% PUC19-HSA FEMEH{AF pre-HSA BE R ERF BamHl 1 EcoRl

b



WEEYI T, 1 %3RPE¥Emik, B/ EI5EUReS 2Kb B pre-HSA HE K

B. B RRSARREEYIN pPIC3. SK Ak, EERM
T: ‘ |

pP1C3. 5K (BamHl, EcoRl H]) lul
5 x EIRE pPI 3ul
T4 DNA 3 (1u/ul) 1. Sul
pre—HSA ‘ 3ul
H:0 6. 5ul

PAERE 21 C&EE S /. Frig =Wk £ coli T61 B
T, RNEFEFERRIGRMAERE. RABAMER &R
DNA . BTiSRHL DNA F Bamil 1 EcoRl MYV EFEHRAM
pPKQ-HSA .

K] 3 ZRIEFAL pPICIK-HSA HIH3E
- REIT: '

B4 3: 5 CGCTCGAGAAAAGGGATTTGGGAGAAGAAAATTTCAAA 3’
F5I% 3 F95|4 1| ( WLSZHEM) 1 ) A PUC19-HSA Lt PCR $"3% HSA cDNA
AR, ¥ig&MAmEI SR 1 . B/ AR EIMK PCR =41, B Xaol FA
EcoR] E§YIEIL, SHRBEYIRY pPICY TRLERK, EHRFZMFRIELH 2.
R £ coli TGl BRESYHME, BHhETHEFERRIFIEMN
PETEE ., K IRBLRE H & FRBL DNA | A8 BTRL DNA F§ Xhol 1 BcoRl
I EF )25 %5 7€ E AR BUBL pPICY-HSA ,

B 4 % Yhol F1 EcoRl WEBYIMS L EMEHRE. WEFE
W & Bi B DNA , R H S’AOX1 primer #0 3°A0X1 primer

( Invitrogen ) , MEEL Bk HSA cDNA BESEFETI. MIFHEE
B8 Promega MF XN EMFHE. ERAE =1L EFAITITIE.
140 FF B8RS pPIC9-HSA FRALF. Bamk1 1 EcoRl BEY)H B4 HSA
ERFER, SHEEBYIN pPICIK FRIERE, ¥4 E coli TGl &
S, RTETFTEBRRIGEMHERE. RABBBEHNER
fI DNA . BT4RBTkL DNA FH Xhol Fn EcoRl JEBYIEE1SEH kL
pPIC9K-HSA , '

IR 4 RERAIE L EE R EEE GS115 -
A BB FIABRL pPKQ-HSA 0 pPICIK-HSA 2B Sall &
Bgi11 BRYILIEAL . R0 258k pPIC3. 5K #0 pPICIK Fiki+BRIEE YL
Ak, B/ EUTR BB TR EKF. % Invitrogen FHN

P ( Invitrogen , Pichia Expression Kit Instruction

6
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Manual<Version E>) %% GS115 s 4L 4MM. 3% 5By Sug 44k
DNA 73515 80ul GS115 ERFELUAMIIE S, A8 Bio-Rad HEEE4L{N A
R, BELRM R BE 1500V, 8% 250F, B 200Q . &
HUFYAAHEBE —AEMEECF D, STEMA 0. 500l CHA
Imol/L LWWZEE, 30 CEEE—/NEF, HIA 0.5o1YPD ( 10 g/L EEeg
®, 20 g/L ZEABR, 20g/L HERE) 530 CREMAK. B-R
EBLERERE, A 3000l TEKEREE, KH 100ul 254
ARME 6418 B YPD F4R (& 6418 & 0.5mg/ml, 1.0mg/ml,
1. 5mg/ml ), 30°C 3 ~ 4 RGHFHEMETIME &S MD AR IE his+3=
B, 30°C2REHIMAEREEIN Pichia pastoris GS115/HSA TR
FLRE, HPE G418 IKEHAI YPD FAR AIATE SERE 3 & A HSA £ F
M N E.

SEhEf S HSA FERE KRBT E

o S e D GS115/HSA B4R 78/ S1B119 4ARREF 3 ml YPD ik4s,
30 °C 300 r/min FIRPIBFFAR, LA 0.2 %EMEMASE S0ml BMGY
(10 g/L BEEFE, 20 g/L BB, 0.1 MBIERSISE shik pH6. 0,
13.4 g/L YNB, 4 x 107g/L K, 10 g/L Hil) #9250 ml 3
FEMA. 30 C 300 rpm 3EIEFE Do 5 4~5 . #1E 5000 rpm 5.0 4
- min  MUEREIEAH 15 m] BMMY (4§ BMGY &2 10 g/L Hhak &% 5 ml/L
HEE) SiF/E5%BE 150m] =AM, 28 °C 300 rom FFIGES. 45 24
ANEFRMINERBEE] Sml/L . HAE 12, 240 36. 48 . 96 /NAETEUEE,
4 'C 15000 rpm B4 10 min f§, LEiFSZENANA PMSF & 1oM, #{-20

LHERI 6 3Rk HSA B/ B 4L

1. PLHSASLMIERIZRTS B lmg/ml £ HSA ( Sigma ) 5K
TEERANAE TEEEHRRAER. UEE 3 AR 1mg/ml
B HSA SR KA T2 AR FALRMIR S, 3£ 3 RNE RS i,
SE EEHF 38 % MR TLIE .

2. i HSA-Sepharose 4B FEMAEMGIFE X H (BB, E4,
BEh—. EPTERFEMR,. 1993, 9(1): 69-73 Y§IZEEE-Sepharose
4B Flk. HIREAI GBT HSA HLIME A 0. lmol/L pH7. 5 ROBIE B il
ENE, AETRBEREY 10 0Dw/nl . 7E 40g FF B Z-
Sepharose 4B #{AFANA 80m]l H1 HSA HLM1iE S, B 4 CokiaHiset
. GEBA 0. 5mol/L NaCl #Ei% 3 /ST, #T HSA-Sepharose B
ET 160ml & 3. Img/ml EEW LS 1mol /L pH7. 4 Tris-HCI &g

7
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P, FRRE—/N. RERAEKEERRNME WS
. BSRZ RN FRET 0. 02 nol/L pHT. 2 B{ERE rhiE (&
0. 9%@%%) #=h.

. F3iX rHSA E"f))(au%bk@']iﬁﬁi LA 2%& RpT HSA P&
mfﬂaﬁﬁﬂc%w{@fﬂﬁ RERRWERME ISA #5 ( 50-
500ug/ml FIFFAIFERE Sul . 120VEREK2 - 3/NBTEPLIFIEH G .
MEVIERNEE. RIREEREES HSA 3K E X RS EiRg
Hhgk. RIFBIRAEMELRESMEDY HSA S &

4. PELFHETRRYE 2L BERRBBERATLRE ( MWCo )
50000 BRI P S LT FAFIRLEE] 0. 2L, Folin—BhikF k55 e ok
CEREESEBR HSA 3R, $RZGHPTHEELE, TSRS
kﬁmz HSA S EH 1. 33mg/ml . EUKZEE> 95 %.

_ ~ L 100m] HREERBRIINME 50 cFﬁﬁTﬁénm 0 ZiE
'Iiﬁ ARETFE 10 8, STIERETENS, BIREERMKER.

6 . Phenyl-Sepharose BiKESES PR R
100m! FIMMARBMARBEREEE] 20 % RIKEE. HSA/ (NH) SO« BN
PR ¥k F-#783 Phenyl-Sepharose &£, LHEE R 2 454CFR T4 i B S,
REBF A EEEC W AIGRKEERL, WOER MK HSA .
BB EY, 4 Phenyl-Sepharose 4bFE HSA ?E'T—ti& 10 /&, Bhik
T 90%.

T . REFMEHAEH BKEHL4 HSA W% 20ml X
0.0lmol/L . pH7.2 BEERZ bl (& 0. 9%&AL4Y ) BT, FT HSA &
BEAIHIR - Sepharose 4B ZEFAEK/FLL 0. Imol/L pH2. 6 B3 Gly-
HC1 B b - 3mol/L SEELEF. 0. 0imol/L pH7. 2 WIBSERLE mhifk -
0. 9%FTALAAVEER. LIRBETFHIAY HSA /M (29 25m] ) # A HSA 3
FEE, FEPTHETR L 52— HSA U8, 1Y HSA 753K SDS-PAGE 3 3k 4B
REF—KF. FMELSH 0. 1mol/L pH2. 6Gly-HCl £ rhig -
3mol/L BREELEE. 0.0lmol/L pH7. 2 BEBEE Mk - 0. 9%‘%‘%:45?%/“
B4, HSA @EULE 98%

8. BIEAREL %%ﬂﬂﬁzﬁdﬁ%eﬂ&(fﬁ 30ml ) £ MWCO 4 10000
E/RMER /NGB IESS AR EL. HSA Bl > 95 %,

9. ETKET# AL 80 HSA BIRAETA G T 12183
HSA £ 5. '
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TTI'GCTN\AACGTATMAGJCCCFTTF:\CAGM'IUI'RI‘O\AGCT
18l phe ala lys arg tyr lys-ala ala phe tr glu cys cys pln  ala

QT GAT AAA OCT GOC TUC CIG TTG QCA AAG CIC GAT GAA CIT QX6

196 ala asp lys ala  ala cys len len pro lys’ leuw asp glu  len arg

GAT GAA GGG AAG GIT TG TCT GXC AAA CAG AGA CIC AAG TGT GOC !
21 asp glu gy lys ala ser ser ala lys gln arg leu lys cys ala

AGT CTC CAA AAA TTT GGA GAA AGA OCT TIC AAA CI}\ATUJ OCA GIA
Z%G ser leu pln lys phe ply plu arg ala” phe lys ala  up ala val

T O CTG AT CAG AGA TTC X AAA (T GAG TTT (A GAA T
AL ala arg leu ser gn  arg phe pro lys ala gu phe ala gu val

TAC AAG TTA GIG ACA GAT CIT ACC AAA GIC CAC AGS GAA T0C T
55 ser lys leuw val thr asp leu thr lys wval his tr . glu cys cvs.

- CAT GGA GAT CTG CIT GAA TGT GCT GAT GAC AGG CG GAC CIT G
271 his gly asp leu leu glu cys ala asp aesp arg ala asp leu ala

AAG TAT ATU TUT GAA AAT CAA CAT TUG ATC TUC AGT AAA CIG AAG
G lys T de ocys glu asn gn  asp ser e  ser ser lys  leu lys

GAG TGC TGT GAA AAA OCT CIG TIG GAA AAA TOC CAC TGS ATT GOC
XL gl cys cys gu lys pro leu leu glu lys ser his cys e ala

GAA GTG GAA AAT GAT GAG ATG CCTI' OCT GAC TIG QT 1CA TIA &CT
MG glu-val  gli asn oAsp glu met pro ala asp len pra ser len  ala

GCT GAT TIT GIT GAA A\GT AAG GAT GIT TOC AAN ANC TAT GCT GAG
Bl ala asp phe val plu  ser lys asp val cys lys asn tyr ala gl

GCA AAG GAT GIC TIC TIG GOC ATG TIT TIG TAT GAA TAT OCA ACA
3% ala lys asp val phe leu ply met phe leu T pglu  tyr ala  ap

AGG CAT (T GAT TAC TCT GTC GIG CIG CTG GG AGA CTT (XYY AAG
Xl arg his pro asp tyr ser val val leu Jeu Jew arg leu ala lys

ACA TAT GAA ACC ACT CTA GAA AAG TOC 1GT G CT GCA GAT OCT
3& thr  tyr glu Ur tdr  deu-glu lvs cys cys ala ala ala asp pro

CAT GAA TOC TAT GXC AAA GIU TIC GAT GANA TIT AAMA QT CIT GIG
L his glu cys T ala lys val phe asp glu ple lys pro leu val

B
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GAA GAG QCI' CAG AAT TTA"ATC AMA CAA AAT TGT GAG CIT 1T GAG
glu gl pro pgin asn  leu e lys gln asn cys plu  lcu phe glu

CTT GGA GAG TAC AAA T CAG AAT QT3 CTA TTA GIT (OOGT TAC
leu pgly glu  tyr lys phe gln asn ala len leu val arg yr

CAG
gln
A(IJAAGAAAGTACK!O\AGIG'I‘CAACTO?AACTCITGTAGAGG]C
thr lys lys wval pro gin val ser Uy pro thr leu val glu vel
TCA

ACGA AAC CTA GGA AAA GTG OOC AGC AAA TGT IGT AAA CAT QT
Set ag asn leu gly lys val gly ser lys - cys cys lys his pro

GAA CCA AAA AGA ATG QO TGT GUA GAA GAC TAT CTA TUC GIG GIC
glu ala  lys arg met pro cys ala gu asp YTt leu szer val vul

CIGAACCAGTFATUFGIG_TTGO\TG\GAMAEI}O:A.GTAAGTG‘%C
leu asn  gn leu cys val leu his glu lys thr pro val ser asp

AGAGTCACCAAATUCTQ?ACAGAATOC]TGGTGAACALDCEAGTA

arg  val thr lys cys cys thr gt ser lem wval asn ag arg pro

TGC TIT TCA GCT CTG GAA GIC GAT GAM ACA TAC GIT QX AAA GAG
cys phe ser ala leu glu  wval asp gy Ui tyr val . pro lys glu

TIT AAT GCT GAA ACA TTC AQC TIC CAT 'GCA GAT- ATA TGC ACA CIT
phe asn ala glu- thr phe thr phe his ala asp e cys thr leu

TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT TA CTT GIT GAG
ser glu lys glu arg gn e lys lys gin thr ala leu val glu

CIT GIG AAA CAC AAG OXC AAG GCA ACA AAA GAG CAA CTG AA\ QT
leu val lys his lys pro lys ala Ur lys glu gin  leu iys ala

GIT ATG GAT GAT TTIC GCA GCT TIT GTA GAG AAG TGC T AAG OCT
val met asp asp phe ala ala phe val glu lys cys cys lyvs ala

GAC GAT AAG GAG AT TGC TIT GIC GAG GAG GGT AAA AAA CTT GIT
osp asp lys glu thr cys phe ala gu gy gy bs lys  leu

v
.

GCT GCA AGT CAA GCT GC TTA GO TTA TAA
ala ala  ser gln ala ala  leu gy  denw o

SR
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5 GGA TCC ACC ATG AAG TOG GIA ACC TIT ATT TCC CIT CIT TIT 3
/ ‘\ met lys up val Ur phe ile ser leu leu phe

BamH 1 Kozak seq.
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5’---GXC TTA G TTA TAA GAA TIC QG- 3'
ala lev pgly leu - \

EcoR 1
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ad o 94KDa
eindT Eld QNN 67KD3
e  43KDa
oy 21KDa
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